Biomarkers of environmental tobacco smoke in preschool children and their mothers.
Adverse health effects attributable to environmental tobacco smoke (ETS) include respiratory illness and lung cancer in nonsmokers. There is accumulating evidence that children may be at heightened risk of cancer later in life as a result of exposure to carcinogens during their early development. It is of concern that as many as 9 million American children under the age of 5 years may be exposed to ETS. Our goal was to assess whether levels of cotinine and polycyclic aromatic hydrocarbon-albumin (PAH-albumin) are associated with ETS exposure in children and in women of reproductive age, after accounting for background exposures to PAHs in the diet, workplace, and the home environment. The study cohort was composed of 87 Hispanic and African-American mothers and 87 of their preschool children (2-5 years of age). Plasma cotinine was analyzed by gas chromatography; PAH-albumin adducts in peripheral blood were analyzed by enzyme-linked immunosorbent assay. Exposure data were obtained by interview-administered questionnaires. Both cotinine and PAH-albumin were significantly higher in the children whose mothers smoked than in the children of nonsmoking mothers (P < .001 and P < .05, respectively). Among the children of nonsmoking mothers, cotinine levels were also significantly higher in those who had ETS exposure from others in the household compared with the unexposed children. By regression analysis, after adjustment for ethnicity, there was a significant dose-response relationship between cotinine and the number of cigarettes smoked per day by the mother, both in the children (partial r2 = .23; P = .01) and in the mothers (partial r2 = .22; P = .01). Among the nonsmoking mothers, regression of biomarkers against total passive smoking exposure also showed a significant association with cotinine (r2 = .25; P = .04). PAH-albumin did not show the same dose-related response with the smoking variables. Mothers' cotinine levels were significantly correlated with those of their children (r = .76; P < .001) as were PAH-albumin adducts (r = .27; P = .014). ETS exposure of young children via their mothers' smoking is associated with increases not only in the internal dose of ETS (cotinine), which has been previously reported, but also in the biologically effective dose of the carcinogenic (PAH) components of ETS (PAH-albumin adducts). This observation underscores the carcinogenic and public health hazard of ETS. Given the relatively low level of ETS exposure in this study, these results reinforce the need for effective programs aimed at smoking prevention and cessation among women, particularly women of reproductive age and minorities.